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TECHNICAL FIELD 



The present invention relates to a light-emitting 
thyristor matrix array formed on a chip, particularly to a 
light-emitting thyristor matrix array in which an area of the 
chip may be made small. The present invention further 
relates to a driver circuit for the array* 



head of an optical printer, it is essentially required to 
^15 derive the same number of lines from light-emitting elements 
u3 as that of light-emitting elements* A wire bonding method is 
[I generally used for the derivation of lines. Therefore, the 

following problems are caused as the density of light- 

emitting elements is increased. 
20 (1) A product cost becomes larger due to the increase of an 

area of a wire bonding pad on a light-emitting element array 

chip, i.e. an area of the chip. 

(2) A production cost becomes larger due to the increase of 
the number of wire bondings. 
25 (3) A production becomes difficult as the pitch of wire 
bonding becomes smaller. 

(4) A product cost is increased because driver circuits, the 
number thereof is equal to that of light-emitting elements, 
are generally required. 
30 An area of one bonding pad is several times or more 



BACKGROUND ART 



In an light-emitting element array used in a writing 
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compare. an area o. li,...e„.«,„, e.e„e„., .„ 

increase of li,ht-e„itti„, elegant, density leads to the 
increase of chip area. 

5 aEo/" ""^^ ^ "-"---"tin, diode 

(LEO, array .atrix array, a li,ht-e„ittin, thyristor natrix 
array, and so on have been proposed. 

Fig.l Shows an example of the li,ht-e„itting thyristor 
. tr.x array, .ocordin, to this matrix array, a piuraiity of 
three-terminal light-enltting thyristors T t t 
iO arrayed in one line. .hese thyristors :'re":i.::;e 
5 ,ro„ps fonr by fo„. .nodes of the thyristors in each .ronp 
J are co«only connected to anode terminals A., a a ... 
4 respectively, gates of th^ n, • 

^ y, gates Of the thyristors in each group are 

separately connected to gate-selecting lines - / 
;13 cathodes Of an the thyristors are co^only connected" t: a 
cathode line K. « a 

[* The lighting up of thyristors T t . ^ 

W bv ^ ^ . " ^" determined 

by a combxnatxon of voltage levels of i-h^ . 
1- ^ ^ J-eveis of the gate-selecting 

j-ines Gi - G4 and voltage level «? r,f +^>,^ 

■'^''^^^ °^ the anode terminals a,, a,, 
A3, ••• . As this matrix arrav ic = 4. 

array is a type of cathode common 
when the cathode line K is at t i« -. common, 

^""^^ terminal 
at H level while one gate-selecting line .eing at . 
level and the others h level, a light -emitting thyristor 
-'■3+4(1-1) IS lighted up. 

in a conventional light-emitting element array in which 

N (N IS an integer>2i Unhi- 

light-emittmg elements are arrayed N 
control terminals are reguired to be derived in ordel to 
control „ light-emitting elements. on the contrary, the 
number of control terminals is in the light-emitting 

thyristor matrix array including „ ,„ is an integer^., gate- 
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selecting lines. The number of the thyristors which may be 
lighted up at the same time is equal to that of the anode 
terminals in the light-emitting thyristor matrix array. Also, 
the light emission duty ratio is equal to 1/M. Assuming that 
N is equal to 128 in the array of Fig.l, the number of the 
anode terminals is equal to 32 since the number of the gate- 
selecting lines is 4. 

Using the light-emitting ythyristor matrix array, the 
number of bonding pads onXa matrix array chip may be 
decreased. The number M o-ff the gate-selecting lines in this 
structure in which the/ number of bonding pads may be 
decreased is selected Jm such a manner that M is an integer 
near to N^^^ and N/M an integer. For example, when M=8 or 
M=16 is selected in/case of N=128, the number of bonding pads 
is 24 and this is /a minimum value. Therefore, it is possible 
to make the chipr area small ^ resulting in the decrease of the 
chip cost. IChe circuit structure in Fig.l using light- 
3 emitting th/ristors has been proposed by the present 
applicant, /and Japanese Patent has already been issued 
20 (Japanese /Patent No. 2807910) that is incorporated herein by 
r^feren c. e 



While the number of bonding pads may be decreased to the 
minimum value as described above, the chip area is not 
guaranteed to be minimum. A matrix array chip is generally 

25 sliced in parallelogram (e.g., rectangle). The length of a 
long side of the chip is determined by the product of the 
array pitch and the number of the light-emitting thyristors, 
and the length of a short side is principally determined by 
the summation of the width of one light-emitting thyristor, 

30 the width of wirings and the width bonding pads. The area 
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required for one bonding pad is decided by the performance of 
a wire bonding machine, so that it is impossible for the 
length of a short side of the chip to be short, unless the 
number of rows of bonding pads is reduced. Therefore, the 
5 area of the chip is not decreased, even if the number of 
bonding pads is reduced. 

DISCLOSURE OF THE INVENTION 
The object of the present invention is to provide a 
10 light-emitting thyristor matrix array in which the area of a 
O chip may be decreased. 

In order to decrease the area of the chip, bonding pads 
are arrayed in one line parallel to a long side of the chip 
^Z. to make the length of a short side of the chip small. The 
*i5 bonding pads may be arrayed in one line by increasing the 
e number M of gate-selecting lines to decrease the number of 
bonding pads. However, if the number of the gate-selecting 
lines is increased, then the length of a short side of the 
1= chip is increased because the gate-selecting lines are 
20 elongated end to end of the chip and in parallel with the 
long side of the chip. Therefore, it is required that the 
number of gate-selecting lines is determined so that the 
bonding pads may be arrayed in one line and the number M of 
the gate-selecting lines becomes as small as possible. 
25 In a light-emitting thyristor matrix array comprising N 

(N is an integer^ 2) three-terminal light-emitting thyristors 
arrayed in one line, cathodes or anodes of the N light- 
emitting thyristors are connected to a common terminal, M (M 

is an integer^ 2) gate-selecting lines are provided, the gate 
30 of kth light-emitting thyristor is connected to ith [i={(k-l) 
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MOD M}+1] gate-selecting line G^, wherein "(k-1) MOD M" means 
a remainder when (k-1) is divided by M, and the anode or 
cathode (which is not connected to the common terminal) of 
the kth light-emitting thyristor is connected to jth [j={(k- 
5 i)/M}+l] anode terminal Aj or cathode terminal K^. 

In this case, the number M of the gate-selecting lines 
is selected so as to satisfy the relationship of 
L/{ (N/M)+M}>p, wherein "L" is a length of the long side of 
the chip, and "p" is a critical value of array pitch of the 
10 bonding pads* The value of "p" may be small when a high 
□ accuracy wire bonding machine is used, but too small value 
,n make an operation time longer. Therefore, the value of "p" 
J J is practically around 75//m. 

^jl According to the present invention,, the anodes or 

S5 cathodes may be connected to selecting lines. In this case, 
O cathodes or anodes of the N light-emitting thyristors are 
fi-i connected to a common terminal, M (M is an integer^ 2) anode- 
^ selecting lines or cathode-selecting lines are provided, the 
1^ anode or cathode which is not connected to the common 
20 terminal of the kth light-emitting thyristor is connected to 
ith [i={(k-l) MOD M}+1] anode-selecting line Ai or cathode- 
selecting lines Ki, and the gate of the kth light-emitting 
thyristor is connected to jth [ j={ ( k-i) /M}+1 ] gate terminal 

25 A light-emitting thyristor matrix array chip including a 

plurality of bonding pads arrayed in one line in parallel 
with the long side of the chip is positioned adjacent to a 
driver IC. The terminal of the light-emitting thyristor 
matrix array chip are connected through bonding wires 

30 directly to that of the driver IC. 
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In the structure such that the matrix array chip and the 
driver IC are connected directly by bonding wires, the array 
pitch of the bonding pads of the chip is to be substantially 
the same as that of the bonding pads of the driver IC. 
5 Consequently, as the resolution of the light-emitting 
thyristor matrix array is varied, different driver ICs must 
be prepared. Therefore, many types of driver ICs are 
required, resulting in an increase in product cost. 

Another object of the present invention, therefore, is 
10 to provide a driver IC commonly applicable to a plurality of 
C;3 light-emitting thyristor matrix arrays each having a 

different resolution. 
^1 In case of the three-terminal light-emitting thyristor 

matrix array, the bonding pads may be arrayed in one line by 
43.5 selecting the number of the gate-selecting lines to decrease 
£1 the number of the bonding pads, as described above. 
JJt Accordingly, when the number of the gate-selecting lines is 
^JZ, decided for some resolution of the matrix array, the number 
I- of the anode terminals is determined. If the resolution is 
20 desired to be increased by a factor of two, then a light- 
emitting thyristor matrix array chip in which only the number 
of gate-selecting lines is increased by two times may be 
prepared. Therefore, the light -emitting matrix array chip 
having different resolution may be driven by the same driver 
25 IC including excess gate-selecting line driving circuits 
without varying the number of anode terminal driving circuits 
that must supply a large current. As a result, the number of 
types of driver IC to be prepared may be decreased to down 
the product cost. 

30 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Fig.l is a diagram illustrating a conventional light- 
emitting thyristor matrix array. 

Fig* 2 is a diagram illustrating a chip of an embodiment 
5 of the light-emitting thyristor matrix array according to the 
present invent ion . 

Figs.SA and 3B are diagrams illustrating the structure 
of a light-emitting thyristor. 

Fig. 4 is a graph showing the calculated length of a 
10 short side of the chip when the number M of gate-selecting 
Q lines is varied in the light-emitting thyristor matrix array 
m having 128 light-emitting points of 600 dpi. 

X^i Fig. 5 is a graph showing the calculated length of a 

short side of the chip when the number M of gate-selecting 
^9.5 lines is varied in the light-emitting thyristor matrix array 
n having 192 light-emitting points of 600 dpi. 

Fig. 6 is a graph showing the calculated length of a 
:^ short side of the chip when the number M of gate-selecting 
%^ lines is varied in the light-emitting thyristor matrix array 
20 having 256 light-emitting points of 1200 dpi. 

Fig. 7 is a graph showing the calculated length of a 
short side of the chip when the number M of gate-selecting 
lines is varied in the light-emitting thyristor matrix array 
having 512 light-emitting points of 2400 dpi. 
25 Fig. 8 is a diagram illustrating an example of a driver 

IC. 

Fig. 9 is a diagram illustrating an example of connection 
between the light-emitting thyristor matrix array of 128 
light-emitting points/600 dpi/4 gate-selecting lines and the 
30 driver IC by bonding wires. 
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Fig. 10 is a diagram illustrating an example of 
connection between the light-emitting thyristor matrix array 
of 192 light-emitting points/900 dpi/6 gate-selecting lines 
and the driver IC by bonding wires * 
5 Fig. 11 is a diagram illustrating an example of 

connection between the light-emitting thyristor matrix array 
of 256 light-emitting points/1200 dpi/8 gate-selecting lines 
and the driver IC by bonding wires. 

Fig. 12 is a diagram illustrating another example of a 
10 driver IC. 

O Fig. 13 is a diagram illustrating an example of 

•a connection between the light-emitting thyristor matrix array 
t'l of 128 light-emitting points/600 dpi/4 gate-selecting lines 
^7" and the driver IC by bonding wires . 

^ft5 Fig. 14 is a diagram illustrating another example of 

p connection between the light-emitting thyristor matrix array 
J;j1 of 128 light-emitting points/600 dpi/4 gate-selecting lines 
If and the driver IC by bonding wires. 

I~ Fig. 15 is a diagram illustrating another example of a 

20 conventional light-emitting thyristor matrix array. 



BEST MODE FOR CARRYING OUT THE INVENTION 
A preferred embodiment of a light-emitting thyristor 
matrix array according to the present invention will now be 
25 described with reference to the drawings. 
Embodiment 1 

Referring to Fig. 2, there is shown a chip of an 
embodiment of a light-emitting thyristor matrix array. 
Figs.3A and 3B show a structure of a light-emitting thyristor 
30 used in this matrix array. 
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The structure of a light-emitting thyristor will now be 
described with reference to Figs.3A and 3B. Fig.SA is a plan 
view and Fig.3B a cross-sectional view taken along the X-X' 
line in Fig.3A. A light-emitting thyristor 20 has a 
5 structure such that an n-type semiconductor layer 22, a p- 
type semiconductor layer 23, an n-type semiconductor layer 24, 
a p-type semiconductor layer 25 are stacked in turn on an n- 
type semiconductor substrate 21, an anode electrode 26 is 
formed on the p-type semiconductor layer 25, and a gate 
10 electrode 27 is formed on the n-type semiconductor layer 24, 
Q A cathode electrode (not shown) is formed on the bottom side 

of the n-type semiconductor substrate 21. 
fi A light-emitting thyristor matrix array chip 8 shown in 

1^ Fig. 2 has a structure such that 128 light-emitting thyristor 
.jl5 20 are arrayed in one line in 600 dpi (dots per inch), 
J=i bonding pad 10 are arrayed in one line parallel to the array 
^ of thyristors, and a plurality of gate-selecting lines are 
H arrayed in parallel with the array of thyristors. 
1=^ 75//m or more is required for the array pitch of bonding 

20 pads 10 due to the capability of a wire bonding machine. The 
width of the bonding pad 10 in a direction of the short side 
of the chip is 150>am. Also, the width of one gate-selecting 
line 30 is 15/jim. 

In the chip structure described above, the length of a 
25 short side of the chip is calculated when the number of gate- 
selecting lines is changed. The calculated result is shown 
in a graph of Fig. 4. M is an integer by which 128 may be 
divided, so that M is selected from a group of 1, 2, 4, 8, 16, 
32, 64, 12 8. It is recognized from the graph of Fig. 4 that a 
30 short side length of the chip is minimum at M=2. However, in 
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the case of M=2, the array pitch of bonding pads is about 80 
// m which is near to the critical value p, so that a high 
performance bonding is required. In the case of M=4 or 8, 
the number of bonding pads is decreased compared with the 
5 case of M=2, as a result the array pitch of bonding pads may 
be increased. Therefore, it is preferable to select the 
value M within 4 and 8 . 
Embodiment 2 

A light-emitting thyristor matrix array having 192 
10 light-emitting points of 600 dpi will now be considered. 
C3 Fig. 5 shows a graph of the calculated result of a short side 
^ length of the chip when the number of gate-selecting lines is 
n changed as in the embodiment 1. In this matrix array, the 
•if number of the value M by which 192 may be divided is 
"Is increased because 192 is expressed as 192=2^ X 3 and then 
fi includes a prime factor of 3. Consequently, M may be 
J{n selected from a group of 1, 2, 3, 4, 6, 8, 12, 16, 24, 32, 48, 
^ 64, 96, and 192. The short side length of the chip is 
1"^ minimum at M=2. However, when the value of M becomes larger, 
20 there is a merit in that the array pitch of the bonding pads 
becomes larger, so that the range capable of selecting the 

value of M is expanded to the condition of ^ 8 as in the 
embodiment 1. That is, it is recognized that the value of M 
is preferably selected from a group of 3, 4, 6, and 8. 

25 Embodiment 3 

A light-emitting thyristor matrix array having 256 
light-emitting points of 1200 dpi will now be considered. 
Fig. 6 shows a graph of the calculated result of a short side 
length of the chip when the number of gate-selecting lines is 

30 changed as the embodiment 1. It is recognized from the graph 



of Fig. 6 that M is preferably selected from a group of 4, 8 
and 16. 

Embodiment 4 

A light-emitting thyristor matrix array having 512 
light-emitting points of 2400 dpi will now be considered. 
Fig. 7 shows a graph of the calculated result of a short side 
length of the chip when the number of gate-selecting lines is 
changed as the embodiment 1 . It is recognized from the graph 
of Fig. 7 that M is preferably selected from a group of 8, 16 
and 32. 

Embodiment 5 

A driver circuit (IC; Integrated Circuit) for the matrix 
array including 32 X n (n=4, 6 or 8) light-emitting points 
will now be considered. Fig. 8 shows a driver IC commonly 
applicable to three types of light-emitting thyristor matrix 
array chip . of 128 light-emitting points/600 dpi/4 gate- 
selecting lines ^ 192 light -emit ting points/900 dpi/6 gate- 
selecting lines, and 256 light-emitting points/1200 dpi/8 
gate-selecting lines . 

The driver IC consists of a gate-selecting line 
driving circuit 40 and an anode terminal driving circuit 50. 
The gate-selecting line driving circuit 40 is comprised of a 
8 bit serial input/parallel output shift register 100. 
Reference numerals 131-138 designate gate-selecting signal 
output terminals which are connected to the bonding pads for 
the gate-selecting lines - G^. 

After resetting the shift register 100 (all bits are set 
to High level) a reset terminal 102, an input terminal 101 is 
set to Low level and a clock is supplied to a terminal 103 in 
order to shift in turn the state of L level to cause the 
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output terminals 131-138 L level in turn. When the ith gate- 
selecting line Gi is at L level, thyristors connected to the 
line Gi are possible to be lighted up* In this manner, the 
output terminal 131-138 outputs a "selecting" signal at one 
5 output terminal and "no-selecting" signals at other output 
terminals in order to select one gate-selecting line. 

The number of gate-selecting lines is n in the light- 
emitting thyristor matrix array having 32 X n (n=4,6, or 8) 
light-emitting points, so that the gate-selecting line G^ is 
10 required to be caused L level after the gate-selecting line 
t3 Gn is caused to be L level. Therefore, the input terminal 
101 is again caused L level at a next timing after the gate- 
sj selecting line G^ is made L level, and a clock is supplied to 
% the terminal 103 to cause the gate-selecting line Gi L level. 
415 The anode terminal driving circuit 50 may drive 32 

C3 light-emitting points at the same time. The light output of 
ju the light-emitting thyristors may be regulated by current 
sources 420 of current driving circuits 400. The value of 
N current output from the current sources 42 0 may be controlled 
20 by a current value data (6 bits) input supplied to input 
terminals 422, and currents are output from terminals 501-532 
based on the state of current output permitting teirminals 421. 

A serial signal supplied to a data input terminal 201 is 
divided into 32 sets of 6 bits data to generate a current 
25 value data by a shift register 200 having a reset terminal 
202 and a clock terminal 203. The current value data is held 
in a latch 230 having a latch terminal 231 and then input to 
the current value data input terminal 422. The shift 
register 200 comprises a data output terminal 210 which may 
30 be connected to a data input terminal 201 of an adjacent 
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driver IC. As a result, the number of current data line in 
an optical writing head may be decreased. 

A serial signal supplied to a data input terminal 301 is 
divided into 32 sets of 1 bit data to generate an image data 
5 by a shift register 300 having a reset terminal 302 and a 
clock terminal 303. The image data is held by a latch 330 
having a latch terminal 331 and then input to one input 
terminal of an AND gate 401, to the other input terminal 
thereof a light emission permitting terminal 430 is connected. 
10 The output terminal of the AND gate 410 constitutes said 
O current output permitting terminal 421. The shift register 
^0 300 comprises a data output terminal 310 which may be 
s| connected to a data input terminal 301 of an adjacent driver 
IC. As a result, the number of image data lines in the 
'15 optical writing head may be decreased. 

CJ Fig. 9 shows an example in which an driver IC 600 having 

fy the structure described above is connected through bonding 
p. wires to a light-emitting thyrxstor matrix array chip 700 of 

128 light-emitting point/600 dpi/4 gate-selecting lines. The 
20 output terminals 501, 502, 503, , and 532 of the anode 

terminal driving circuit 50 of the drive IC 600 are connected 

to anode terminals A^, Aj, and A32 of the matrix array chip 

700 by bonding wires 45 respectively, and the output 
terminals 131, 132, 133 and 134 of the gate-selecting line 

25 driving circuit 40 of the driver IC 600 are connected to 
gate-selecting terminals G^, Gj, G3, and G4 of the chip 700 by 
bonding wires 55 respectively. 

Fig. 10 shows an example in which the driver IC 600 
described above is connected through bonding wires to a 

30 light-emitting thyristor matrix array chip 710 of 192 light- 
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emitting points/900 dpi/6 gate-selecting lines. The output 
terminals 501, 502, 503, and 532 of the drive IC 600 are 

connected to the anode terminals Ai, A2, , and A32 of the 
matrix array chip 710 by bonding wires 45 respectively, and 
5 the output terminals 131, 132, 133, 134, 135, and 136 are 
connected to gate-selecting terminals G^, Gj, G3, G4, G^, and 
Gg of the chip 710 by bonding wires 55 respectively. 

Fig. 11 shows an example in which the driver IC 600 
described above is connected through bonding wires to a 
10 light-emitting thyristor matrix array chip 720 of 256 light- 
emitting points/1200 dpi/8 gate-selecting lines. The output 

\u 

^ terminals 501, 502, 503, and 532 of the drive IC 600 are 

\| connected to the anode terminals A^, A2, , and A32 of the 
'p* matrix array chip 720 by bonding wires 45 respectively, and 
^^5 the output terminals 131, 132, 133, 134, 135, 136, 137, and 

O 138 are connected to gate-selecting terminals G^, G2, G3, G^, 

, ?^ 

fy G5, Gg, G7, and Gg of the chip 720 by bonding wires 55 
1^. respectively. 

Embodiment 6 

20 Another example of a driver IC for the matrix array 

including 32 Xn (n=4, 6 or 8) light-emitting points will now 
be considered. Fig. 12 shows a driver IC commonly applicable 
to three types of light-emitting thyristor matrix array chip 
of 128 light-emitting points/600 dpi/4 gate-selecting lines, 

25 192 light-emitting points/900 dpi/6 gate-selecting lines, and 
256 light-emitting points/1200 dpi/8 gate-selecting lines. 
The driver IC consists of an anode driving circuit 60, and a 
gate-selecting line driving circuit (not shown) is provided 
outside the driver IC. 

30 The anode terminal driving circuit 60 may drive 32 
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light-emitting points at the same time. The light output of 
the light-emitting thyristors may be regulated by current 
sources 420 of current driving circuits 4 00. The value of 
current output from the current sources 420 may be controlled 
5 by a current value data ( 6 bits ) input supplied to input 
terminals 422, and currents are output from terminals 501-532 
based on the state of current output permitting terminals 421. 

A serial signal supplied to a data input terminal 201 is 
divided into 32 sets of 6 bits data to generate a current 
10 value data by a shift register 200 having a reset terminal 
202 and a clock terminal 2 03. The current value data is held 
v3 in a latch 23 0 having a latch terminal 231 and then input to 
\j the current value data input terminal 422. The shift 
In register 200 comprises a data output terminal 210 which may 
'15 be connected to a data input terminal 201 of an adjacent 
U driver IC. As a result, the number of current data line in 
an optical writing head may be decreased. 

A serial signal supplied to a data input terminal 301 is 
divided into 32 sets of 1 bit data to generate an image data 
20 by a shift register 300 having a reset terminal 302 and a 
clock terminal 303. The image data is held by a latch 330 
having a latch terminal 331 and then input to one input 
terminal of an AND gate 401, to the other input terminal 
thereof a light emission permitting terminal 43 0 is connected. 
25 The output terminal of the AND gate 410 constitutes said 
current output permitting terminal 421. The shift register 
300 comprises a data output terminal 310 which may be 
connected to a data input terminal 3 01 of an adjacent driver 
IC. As a result, the number of image data lines in the 
30 optical writing head may be decreased. 
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Fig. 13 shows an example in which an driver IC 601 having 
the structure described above is connected to a light- 
emitting thyristor matrix array chip 730 of 128 light- 
emitting points/600 dpi/4 gate-selecting lines by bonding 

5 wires. The anode terminals Ai, A2, •** , and A32 of the matrix 
array chip 73 0 are connected to the output terminals 501, 502, 

, and 532 of the driver IC 600 by the bonding wires 65 
respectively. The gate-selecting terminals Gi, G^, G3/ and G4 
are directly connected to bonding pads on a printed circuit 
10 board (not shown) by bonding wires. It is noted that the 
% reference numeral 62 denotes a part of the cxrcuit as shown 
^3 in Fig. 12. 
^4 Embodiment 7 

The gate-selecting terminals G^, G^, G3, and G4 of the 
""15 light-emitting thyristor matrix array chip 730 are connected 
O to the bonding pads on the printed circuit board, and the 
fU anode terminals A^, A2/ A3, , and A32 are connected to the 
in bonding pads on the driver IC in the embodiment 6 described 
above. In such a case, a bonding process is difficult 
20 because the height of the printed circuit board is different 
from that of the driver IC. 

In order to avoid this, lines 740 for passing the gate- 
selecting lines are provided on the driver IC 601 according 
to the present embodiment. The gate-selecting terminals G^, 
25 G2, G3, and G4 are connected to the lines 740 by bonding wires 
75, respectively. 
Embodiment 8 

In the embodiments 1-7 described above, the light- 
emitting thyristor matrix array shown in Fig.l is used. 
30 While the gates of the thyristors are connected to selecting 
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lines in the light-emitting thyristor matrix array of Fig.l, 
the anodes may be connected to selecting lines. Fig. 15 shows 
the light-emitting thyristor matrix array in which the anodes 
are connected to selecting lines. 
5 Gates of thyristors in each group are commonly connected 

to gate terminals G^, Gj, G3, , respectively, anodes of 
thyristors in each group are separately connected to anode- 
selecting lines Ai - A4, and cathodes of all the thyristor 
are commonly connected to a cathode line K* 
10 In this light-emitting thyristor matrix array, when the 

O cathode line K is at L level and an anode-selecting line Ai 
m3 is at H level while one gate terminal Gj being at L level and 
the others H level, a light-emitting thyristors T-^^^^_j^^ is 
lighted up. 

^^iis In comparison with the structure of Fig.l, the number of 

O anode terminals is reduced, so that the structure of a driver 
fll circuit becomes simple because the number of buffer circuit 
iZ having a large current capacity is decreased. 

While the cathode of the light-emitting thyristors are 
2 0 commonly connected in all the embodiment described 
hereinbefore, the structure in which the anodes of the 
thyristor are commonly connected is common is possible. 



INDUSTRIAL APPLICABILITY 
25 According to the present invention, the light-emitting 

thyristor matrix array in which the area of a chip is small 
may be presented, and the driver circuit may be implemented 
which is commonly applicable to a plurality of light-emitting 
thyristor matrix array having different resolution. 



